The distribution patterns of species richness can be influenced by external others that explore the effect of interspecific interactions. These two types of models lead to 67 explanations as to why some sites have more species than others that are based on different 68 mechanisms. Here, we compare the plausibility of models based on both mechanisms to 69 explain the distribution of ant richness in a semi-desert environment.
70
The habitat heterogeneity hypothesis suggests a mechanism in which structural 71 variation affects species distribution (Pianka, 1966) , and it is a well-discussed theme in (MacArthur & MacArthur, 1961 ). This hypothesis is based on the argument 75 that heterogeneous habitats have more diverse structural arrangements and therefore can be 76 exploited in more ways, allowing the coexistence of a greater number of species via a 77 reduction in competitive pressure. However, this model is not completely supported by Rocha, 2013 ). Because models based on different concepts of heterogeneity might be 106 explained by different mechanisms, we should treat them as two different predictive variables.
107
Alternatively, the contradictory results concerning tests of the heterogeneity 108 hypothesis might be due to non-methodological issues. Other variables not associated with 109 the structure of the environment could be driving species distribution patterns. It is difficult 110 to determine what could be more important than heterogeneity to species richness in every 111 system. However, in some systems, there are variables that are especially important.
112
Studying these systems could be a convenient way of assessing the importance of 113 heterogeneity in determining species distribution patterns.
114
Competition is an interspecific interaction and has being studied for a long time specific territory, the non-dominant species are usually referred to as the submissive ant 129 species. Submissive species will seldom be found foraging at the same sites as dominant 130 species (Arnan et al, 2011). Searching for resources within the dominant species territory is 131 energetically risky. Either because they are numerically superior and therefore have a much higher probability of finding and consuming food or because they are more aggressive and 133 will kill stray foragers from other nests. Therefore, the submissive species exploit the site's 134 resources by avoiding the dominant species (e.g., by quickly consuming incoming resources There are no reasons to think that the mechanism used to explain how heterogeneity Here we developed different models explaining distribution of richness by 157 Heterogeneity 1, Heterogeneity 2, abundance of dominant species or a combination of these 158 variables. The objective of this study was to determine which model best explains the distribution of ant species in the dunes of northeast semi-desert environment Brazil.
160
The dunes of this semi-desert environment can be considered an extreme environment 161 for ants. Most of the environment is exposed sand that reaches extremely high temperatures but is also more difficult to move across than bare sand (Hughes & Ward, 1993).
218
To measure habitat heterogeneity in each sampling unit, we first drew a 3-m-diameter 
223
We used two different indexes of heterogeneity: Heterogeneity 1 and Heterogeneity 2. 
245
We also analysed whether the abundance of the dominant species was influenced by 
266
The Moran's I test showed no effect of the spatial autocorrelation over richness of 
286

DISCUSSION
287
Our results indicate that the variation in richness of ants in the study site, including the 288 sites with no ants, was explained by the abundance of the dominant species alone (see Table   289 1). However, heterogeneity might have an indirect effect on a richness distribution. Our that an ant species is capable of detecting the number of different species that forage in a 304 site and that it might avoid sites where this number is too high. Nevertheless, we think that 305 the most important aspect of our results is that they might shed light on why heterogeneity 306 hypotheses are not completely supported by empirical data. We think that the system in 307 which we executed our study reveals important aspects of this question in relation to scale 1991). This mechanism is not reasonable on scales in which heterogeneity is determined by 320 small structures and not by patches of environments that may shelter entire populations.
321
We think that the patterns observed in our results reveal mechanisms that occur at 
352
The relationships between heterogeneity and abundance of the dominant species 
365
Another possibility is that the dominance structure in some systems might be more 366 complex than we conceive. To generate our dominance model, we considered the simplest 367 dominance system, which has only dominant and submissive ants. Dominance relationships 368 in ants can have other elements, including sub-dominant ants. Arnan et al (2011) showed 369 that in some cases, the effect of the presence of a dominant species on the richness of other 370 species is positive. They argued that a high abundance of a dominant species precludes the 371 occurrence of sub-dominant species, which allows for much more submissive species to occur.
372
In these cases, if the dominant ants forage in the more homogeneous environment, we might 373 expect to find a negative relationship between heterogeneity and ant species richness. 
388
Other result worth noting is the interaction among heterogeneity measures. Although 389 this interaction did not affect richness distribution (Table 1) , it affected abundance of dominant species (Table 2) Authors dealing with the habitat heterogeneity hypothesis should take this in consideration.
400
We conclude that the structure of interspecific relationships might be more important 
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Figure 2. Poisson model fit to the richness of species data in relation to the abundance of dominant morphospicies. Because we wanted to present the relationship of these two variables when the effect of the day of sampling is removed, and because the link function of a poisson distribution is logarithm we used we used the exponential residuals of the model in the 'y' axis. Figure 3. Poisson model fit to the abundance data of the dominant species in relation to Heterogeneity 1 and its interaction with Heterogeneity 2 (top) and vice-versa. Both graphs show the relationship between the heterogeneity measure in the 'x' axis and the abundance of the dominant species for the mean value of the other measure (solid line), maximum value observed (long-dash line), and minimum value observed (dash-dot line). The shaded area shows this variation in a continuum from minimum to maximum value.
